Temperature-dependent biosynthesis of 2-thioribothymidine of Thermus thermophilus tRNA.
2-Thioribothymidine (s(2)T) is a modified nucleoside of U, specifically found at position 54 of tRNAs from extreme thermophilic microorganisms. The function of the 2-thiocarbonyl group of s(2)T54 is thermostabilization of the three-dimensional structure of tRNA; however, its biosynthesis has not been clarified until now. Using an in vivo tRNA labeling experiment, we demonstrate that the sulfur atom of s(2)T in tRNA is derived from cysteine or sulfate. We attempted to reconstitute 2-thiolation of s(2)T in vitro, using a cell extract of Thermus thermophilus. Specific 2-thiolation of ribothymidine, at position 54, was observed in vitro, in the presence of ATP. Using this assay, we found a strong temperature dependence of the 2-thiolation reaction in vitro as well as expression of 2-thiolation enzymes in vivo. These results suggest that the variable content of s(2)T in vivo at different temperatures may be explained by the above characteristics of the enzymes responsible for the 2-thiolation reaction. Furthermore, we found that another posttranscriptionally modified nucleoside, 1-methyladenosine at position 58, is required for the efficient 2-thiolation of ribothymidine 54 both in vivo and in vitro.